Neutrophil elastase induces MUC5AC secretion via protease-activated receptor 2.
Mucus hypersecretion is a major manifestation in patients with chronic inflammatory airway diseases, and mucin5AC (MUC5AC) protein is a major component of airway mucus. Previous studies have demonstrated that neutrophil elastase (NE) stimulates the secretion of MUC5AC from airway epithelial cells, however, the mechanism is poorly understood. NE is a known ligand for protein active receptors (PARs), which have been confirmed to participate in releasing MUC5AC in the airways. However, the role of PARs in NE-induced MUC5AC secretion remains unclear. We demonstrated that airway goblet-like Calu-3 cells express PAR1, PAR2, and PAR3 with a predominant level of PAR2. NE can increase PAR2 expression and MUC5AC release. In our study, we showed that NE binding to PAR2 can increase the cytosolic calcium concentration and subsequently activate PKC, leading to MUC5AC secretion. In order to investigate the mechanism of increased cytosolic calcium in Calu-3 cells, thapsigargin was used to exhaust the endoplasmic reticulum (ER) calcium pools, and 2-aminoethoxydiphenyl borate was used to inhibit the function of the store-operated calcium entry (SOCE) channels in the plasma membrane. We found that the NE-induced increase in intracellular calcium concentration is derived from release of the ER calcium pool and its subsequent calcium internal flux from the extracellular space via SOCE channels, which is dependent on sufficient levels of extracellular calcium.